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Background: Studies conducted in the health sector have determined a positive relationship between job satisfaction and work engagement. However, this paper reveals that this relationship turns into a negative or non-significant relationship during the COVID-19 pandemic. We explore the reasons for inconsistency in research findings in this critical period through a meta-analysis.

Methods: This study was conducted according to the PRISMA guidelines and PICO framework. Online databases including Web of Science, Scopus, PubMed, ProQuest, Google Scholar, and additional records from other databases were searched without any time limitation, and all studies published in English that reported the correlation between work engagement and job satisfaction were included in the analysis. In total, 36 individual correlation coefficients were synthesized. R statistical language was used to analyze the data.

Result: A total of 36 studies with a sample size of 16,087 were synthesized. The overall effect size was found as r = 0.57 (95% CI [0.50–0.64]). While the moderating effect of national culture was not statistically significant, presence of COVID-19 as the significant moderator explained 37.08% of effect size heterogeneity. Such that the presence of COVID-19 has transformed the positive relationship between work engagement and job satisfaction into a negative but statistically non-significant relationship.

Conclusion: This study empirically challenges the existing assumptions about the positive link between work engagement and job satisfaction. The results of the research can be a guide for managers and policymakers. Specifically, based on these results, different mechanisms can be put in place to support work engagement and, in turn, job satisfaction in the COVID-19 process.
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Introduction

The ongoing COVID-19 pandemic has caused radical changes in the ordinary routines of life. Undoubtedly, health sector workers are the worst hit in the COVID-19 pandemic (Ehrlich et al., 2020; Pappa et al., 2020; Yildiz and Elibol, 2021). Excessive, intense, restless work programs and compulsory labor practices of the governments have put immense pressure on healthcare workers' perceptions, attitudes, and behaviors toward their professions (Duarte et al., 2020; Ardebili et al., 2021; Özmen et al., 2021). The imbalance between home life and work life throughout this process emerged and employees began to burn out with the prolonged pandemic conditions (Lulli et al., 2021). Interactions with colleagues deteriorated due to social distance rules, and the workload and distractions created by the home environment negatively affected the focus of employees on work (Moretti et al., 2020). The risk of infecting themselves and their families because of workers' work on the front lines also negatively impacted their mental health and psychological well-being (Giorgi et al., 2020; Zhang et al., 2021). Physical and emotional reactions to occupational stress from the pandemic ranged from low mood to suicidal thoughts (Stansfeld and Candy, 2006; Lulli et al., 2021). Work engagement (WE) and job satisfaction (JS) are among the variables affected by this challenging context. For example, a positive link between WE and JS of healthcare professionals (Lin et al., 2020; Ng et al., 2021; Sarfaraz et al., 2022) turned negative or nonsignificant in the ongoing COVID-19 process (Gimenez-Espert et al., 2020; Stover, 2020). World Health Organization (2022) calls for nation-states to take adequate measures to study and struggle the negative consequences of the COVID-19 pandemic on healthcare workers, which are the most adversely affected community of professionals in the pandemic. The chain effect of these negative changes in the work engagement of healthcare professionals on patient safety is another salient dimension. Thus, the changes in WE and JS impacted employees as well as quality of care in a way that threatens patient safety (Scott et al., 2022).

Job Demands-Resource (JD-R) model (Nguyen et al., 2018; Gong et al., 2020) is widely accepted theoretical lens to determine the relationship between JS and WE. The model emphasizes that job resources are the basis for WE and why engagement is vital for positive outcomes (Demerouti et al., 2001; Hakanen and Roodt, 2010; Schaufeli and Taris, 2014; Schaufeli, 2017). Past studies indicated that, unlike other job attitudes, WE plays a strategic role in job performance (Christian and Slaughter, 2007; Christian et al., 2011) and sustainable competitive advantage (Eldor, 2016). Grounded on these views and the JD-R model, by creating a holistic view with this meta-analytic study, we tried to support policymakers and researchers in formulating operational strategies and practices that aimed to manage WE and JS effectively. We also tried to determine how COVID-19, as a situational factor, affects the relationship between WE and JS.

Numerous meta-analyses on WE and JS in the healthcare sector have been published. This meta-analysis differs from previous meta-analyses in several ways. First, in the earlier meta-analyses, healthcare workers were not generally evaluated; instead, they focused on the specific healthcare professions such as nursing (Lu et al., 2019; Yildiz and Yildiz, 2022). Secondly, studies on JS or WE were conducted to examine the antecedents and consequences of these variables separately instead of studying the relationship between WE (Halbesleben, 2010) and JS (Lu et al., 2019). Lastly, since the previous meta-analyses were conducted before the COVID-19 (Halbesleben, 2010; Lu et al., 2019), the publications with opposite results that caused the emergence of this study were published during the pandemic period. Therefore, this study's main point from previous meta-analyses is that it brings together studies on healthcare workers both during and before the pandemic.

This study analyzes the existing knowledge about study variables through meta-analyses by testing the moderating effect of the presence of COVID-19. Accordingly, this study aims to (a) specify the overall effect size of the correlation between study variables and (b) analyze the moderating effect of the presence of COVID-19 on the overall effect size. The study reveals counterintuitive findings that challenged the previously established relationship between WE and JS, showing that the COVID-19 pandemic had an adverse impact changing the relationship between WE and JS to negative. We explain why this is and suggest future research directions in the conclusion section.


Job demands-resources theory and conceptual relationships

Work engagement (WE) is one of the most critical drivers of positive organizational behavior outcomes. Leiter and Bakker (2010) defined WE as “a positive, fulfilling, affective-motivational state of work-related well-being that can be seen as the antipode of job burnout.” As Bakker et al. (2014) emphasized, WE is of vital importance in today's organizations in terms of improving performance, creativity, extra-role behaviors, job and customer satisfaction. In line with these explanations, it can be said that WE is one of the indispensable factors for organizations to achieve their strategic or daily goals together with their employees.

One of the positive and vital consequences of WE is JS (Sonnentag et al., 2012; Moura et al., 2014; Gong et al., 2020). Job satisfaction is defined as “how people feel about their jobs and different aspects of their jobs. It is the extent to which people like or dislike their jobs” (Spector, 1997; p. 2). A meta-analytic study's results indicated that JS was significantly related to psychological (burnout, self-esteem, anxiety, depression) and physical health (Faragher et al., 2005). While JS diminishes mental and physical health problems, dissatisfaction leads to such issues.

The research models on WE are mainly attributed the Job Demands-Resource (JD-R) model (Demerouti et al., 2001; Hakanen and Roodt, 2010; Schaufeli and Taris, 2014; Schaufeli, 2017). Considering the JD-R model, job demands describe “characteristics of the job that potentially evoke strain, if they exceed the employee's adaptive capability” (Bakker et al., 2007; p. 275). Some factors such as work and time pressure, excessive workload, role conflict, role ambiguity, emotional labor, and poor physical working conditions that force the capacity of the employees and create stress on them can be given as patterns of job demands (Hakanen and Roodt, 2010). On the other hand, job resources represent “those physical, psychological, social, or organizational aspects of the job that may (a) reduce job demands and the associated physiological and psychological costs, (b) are functional in achieving work goals, and (c) stimulate personal growth, learning, and development” (Demerouti et al., 2001, p. 501). Social support, participative decision-making, psychological empowerment, autonomy, economic or career-related promotion availability, and job security are job resources (Hakanen and Roodt, 2010; Tummers and Bakker, 2021). The model suggests that job demands, and resources are negatively related (Bakker and Demerouti, 2007). In other words, while job demands are associated with burnout and adverse health outcomes, job resources are associated with WE and positive effects such as performance and commitment (Demerouti et al., 2001; Schaufeli and Bakker, 2004; Bakker and Demerouti, 2007; Hakanen and Roodt, 2010; Yumuşak et al., 2013), and JS (Bakker and Sanz-Vergel, 2013; Nguyen et al., 2018).

Past research conducted in the healthcare industry explained that the link between WE and JS grounded in the JD-R model (Nguyen et al., 2018; Gong et al., 2020). However, although the positive relationship between WE and JS has been mostly confirmed by previous studies (De Simone et al., 2018; Côté et al., 2021; Ng et al., 2021), it has been found that there are studies that differ from the general pattern in recent studies. More specifically, we noticed that the studies conducted during the COVID-19 period are inconsistent with previous studies (Gimenez-Espert et al., 2020; Stover, 2020). To clarify this inconsistency, the following research questions were tried to be answered with the meta-analysis method:

RQ1: What is the amount of overall effect size?

RQ2: What is the direction of the overall effect?

RQ3: Is the overall effect homogeneous or heterogeneous?

RQ4: What is the statistical power of the overall effect size?

Although job and personal resources are the basis for WE and, in turn, positive individual and organizational outcomes, the job resources-work engagement-positive outcomes sequence may be moderated by the job demands (Bakker and Demerouti, 2007). During the ongoing COVID-19 processes, job demands for healthcare professionals have gone beyond the ordinary, causing many healthcare professionals to be exhausted and quit their jobs (Yáñez et al., 2020; Ardebili et al., 2021; Zhang et al., 2022). Factors such as working under the risk of disease, long and exhausting working hours, excessive workload, inability to control the virus, hopelessness, and being forced to work have caused significant damage to the well-being of healthcare workers (Franza et al., 2020; Hacimusalar et al., 2020; Yildiz and Elibol, 2021; Babapour et al., 2022). Based on the explanations above, it has been predicted that the difficult working conditions in the COVID-19 process reduce healthcare professionals' engagement and JS. In this context, the following research question was formulated as follows:

RQ5: How does the presence of COVID-19 affect the relationship between WE and JS.

Past research found that engagement-related studies differ from Hofstede's (1983) national culture dimensions. A recent meta-analysis (Yildiz et al., 2021) conducted on nurses demonstrates that individualism and long-term orientation as subdimensions of national culture moderated the study results. More specifically, researchers found that the level of WE in individualistic cultures is higher than in collectivistic cultures (Hu et al., 2014; Mazzetti et al., 2021). Mazzetti et al. (2021) explained these results as employees in western culture have more opportunities to identify themselves with their jobs and develop their competencies. On the other hand, in collectivist cultures, it is explained as more self-sacrifice of employees to accomplish common goals instead of their personal goals or needs. Considering the arguments, the following research question was determined:

RQ6: How does the national culture dimensions affect the relationship between WE and JS.




Methods

“Meta-analysis is the statistical combination of results from two or more separate studies. Potential advantages of meta-analyses include an improvement in precision, the ability to answer questions not posed by individual studies, and the opportunity to settle controversies arising from conflicting claims” (Deeks et al., 2019: p.241). This meta-analysis was conducted according to Hunter and Schmidt (1990) approach. Firstly, the overall effect size was calculated. Secondly, heterogeneity (i.e., τ2, I2) among the studies was calculated (Cochran, 1954; Higgins and Thompson, 2002; Viechtbauer, 2005; Riley et al., 2011). Finally, moderator analyses were conducted to determine which factors caused the heterogeneity.

Before conducting analyses, a series of influence tests were performed to detect whether there are outliers influencing study results abnormally or not (Viechtbauer and Cheung, 2010; Sterne et al., 2011; Sedgwick, 2013). Rank correlation analyze (Begg and Mazumdar, 1994) and Egger's regression analyze (Egger et al., 1997; Sterne and Egger, 2006) were performed to check for funnel plot asymmetry. Also, the fail-safe N test was conducted for the presence of a file drawer problem (Rosenthal, 1979).

The analysis was performed using R (version 4.1.1) (R Core Team, 2020) and the “psych” (version 2.2.5) (Revelle, 2022), “metapower” (version 0.2.2) (Griffin, 2020), “metafor” (version 3.4.0) (Viechtbauer, 2010), “robumeta” (version 2.0) (Fisher et al., 2017), “dmetar” (version 0.0.9) (Harrer et al., 2019), “psychmeta” (version 2.6.3) (Dahlke and Wiernik, 2019), and “meta” (version 5.2.0) (Balduzzi et al., 2019) packages.


Design and search methods

To formulate research questions, Population, Intervention, Comparison, and Outcome (PICO) framework, which is widely used in systematic literature reviews in the health field, was used (Kang et al., 2020; Salari et al., 2020; Lulli et al., 2021; Schiavenato and Chu, 2021). In this study, the PICO framework was identified as follows:

Population: Healthcare workers,

Intervention: Presence of COVID-19,

Comparison: The level and direction of the relationship between WE and JS (Before COVID-19 and during COVID-19),

Outcomes: Quality of the relationship between study variables (overall effect size and conditional effect of COVID-19 on the overall effect size).

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) followed the reporting of the process and results of this meta-analysis (Mother et al., 2010; Page et al., 2021). As illustrated in Figure 1, Web of Science (WoS), Scopus, PubMed, ProQuest, and other resources (e.g., Google Scholar and other databases in English) were searched up to June 30th, 2022. EndNote (v. 20) reference management tool was the main search instrument for the key search terms (“PHYSICIAN” OR “NURSING” OR “NURSE” OR “DOCTOR” OR “MEDICAL OFFICER” OR “MIDWIFE” OR “HEALTH OFFICER” OR “MEDICAL PRACTITIONER” OR “GENERAL PRACTITIONER” OR “MEDICAL DOCTOR” OR “HEALTH” OR “HEALTHCARE”) AND (“WORK ENGAGEMENT” OR “ENGAGEMENT”) AND (“JOB SATISFACTION” OR “SATISFACTION”) (see Table 1 for search results). All databases were queried with the same set of keywords. As a result of the identification process, 1,379 publications were reviewed in Jan 2022. The collected secondary data were examined by using the R statistical language (R Core Team, 2020), which requires advanced coding knowledge and has personalized graphics and display options (Yildiz et al., 2021; Yildiz and Yildiz, 2022).


[image: Figure 1]
FIGURE 1
 PRISMA flow diagram.



TABLE 1 Summary of studies.
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Inclusion and exclusion criteria

The literature review was conducted in line with a search strategy. The authors identified the inclusion and exclusion criteria according to the research questions designed according to the PICO framework. In this context, research met the following criteria included in the study:

(1) The publication must be written in English.

(2) The publication must have reported the correlation coefficient WE and JS.

(3) If there is no correlation coefficient, it must have reported the values (e.g., beta coefficient) to calculate the correlation coefficient.

(4) The publication must have been done on healthcare workers.

(5) The concepts must have measured with measurement tools in accordance with the definitions in the literature.

On the other hand, research that did not meet the following criteria was excluded from the study:

(1) The publication is written in other languages.

(2) The publication has not had sufficient statistics (e.g., correlation coefficient, beta values).

(3) Publications whose authors were reached by e-mail, but the necessary data were not provided.

(4) Publications in which the sample does not only consist of healthcare professionals,

(5) Studies that have not been handled with a quantitative method such as a book, book chapter, editorial, content analysis, or qualitative studies.



Coding process and quality appraisal

Two authors reviewed a total of 1,379 publications. As previously mentioned, we followed the PRISMA flow diagram (Page et al., 2021) that consists of three stages, namely identification, screening, and included (see Figure 1). After a detailed review comprised of three stages, the data of 36 individual studies eligible for the analysis were coded into an Excel file. Firstly, Cohen's (1960) weighted Kappa correlation test was performed to test inter-rater reliability. Accordingly, the two authors coded a randomly selected study independently, and then the codes were assessed as two vectors in the R environment. Accordingly, Cohens' Kappa correlation coefficient was calculated as r = 0.85, which is robust. Further, to evaluate the quality of the coded studies, we used Cicolini et al.'s (2014) tool, which is “Quality Assessment and Validity Tool for Correlational Studies”. The tool has thirteen criteria for evaluating the design, sample, measurement, and statistical analysis of the included studies. The total score of the tool is 14 and classified into three sub-categories, namely low (0–4), medium (5–9), and high (10–14). As a result of the quality assessment process, the quality scores of the publications were determined as high (k = 32), medium (k = 4), and low (k = 0), respectively (see Table 1). Finally, the presence of COVID-19 variable was determined as a categorical variable, depending on whether the data of the studies in the publication pool were collected during the COVID-19 pandemic. On the other hand, the international cultural dimensions of the countries where the data of the studies in the analysis were collected were based on Hofstede's classification (Hofstede, 2022). According to this classification, the culture scores of the countries were in the range of 0–100 and were coded into the data set as secondary data.



Study characteristics

The total sample size of 36 studies consisted of 16,087 (Mean= 447 ± 595) healthcare professionals who primarily work in hospitals. As illustrated in Figure 2, studies that meet the inclusion criteria were published between 2007 and 2021. While with the 8 publications, 2020 is the most productive year, it is noteworthy that the number of studies examining the relationships between WE and JS dramatically increased after 2016. As seen in Figure 3, most of the reviewed publications were carried out in China (%24) and the USA (%22), followed by Australia (%8) and Spain (%8). As World Health Organization (2022) suggests there has not been any country where healthcare workers were not seriously and adversely influenced by the COVID-19 pandemic. The meta-analysis draws on studies from a vast geography. The detailed information about the reviewed studies is presented in Table 1.


[image: Figure 2]
FIGURE 2
 Annual scientific production.
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FIGURE 3
 Distributions of the publications by countries.





Results


Data and publication bias

Findings showed that 36 studies' amount of heterogeneity is above I2 = 75% categorized as a high level of heterogeneity [Q (35) = 358.78, p < 0.01, τ2=0.04, I2 = 94.07%] (Higgins and Thompson, 2002; Borenstein et al., 2010). The I2 statistic indicates that the source of heterogeneity is stemming from true heterogeneity, not from the sampling error (Borenstein et al., 2010). Because the level of heterogeneity is high random effect model was used in the meta-analysis (Hedges and Vavea, 1998). Further, influence tests, Cook distance, and Baujat plot indicated that there were no overly influential studies in the publication pool. The result of the Fail-safe N test showed that 53.613 extra publications which have negative or inconsistent results might change the current research results. Figures 4A,B illustrates the funnel plot distribution of random-effect model and mixed effect model respectively. Rank correlation and Egger's regression tests also revealed that the studies in the funnel plot did not show an asymmetrical distribution (p = 0.69 and p = 0.12, respectively). Based on these explanations results were considered as robust.


[image: Figure 4]
FIGURE 4
 (A,B) Funnel plots.




Meta-analytic results

A total of 36 studies were synthesized within the scope of the research. Although most of them are positive (97%), Fisher's r-to-z transformed correlation coefficients of individual studies ranged from −0.1851 to 0.9097. As a result of the meta-analysis run by choosing the random effect model, the average effect size was found to be μ =0.57 (95% CI: 0.50–0.64), which is positive and differed significantly from zero (z = 16.612, p < 0.0001) (see Table 2). Based on the sample size and correlation values of each study, the weighted effect sizes and the overall effect size created by these individual effect sizes are presented in the Forest Plot as both the general and the subgroups of the COVID-19 (before COVID-19 and during COVID-19 variable (see Figure 5).


TABLE 2 Meta-analytic results.
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FIGURE 5
 Forest plot.




Moderator analyses

As can be seen in Figure 6, although the average effect size of the link between WE and JS has decreased compared to previous years, the heterogeneity levels of the studies have increased dramatically. To explain the cumulative temporal variability, the light color of the figure or dots in the figure indicates the beginning years, while the dark colors indicate the last years.


[image: Figure 6]
FIGURE 6
 The plot of cumulative results by years.


There was a high heterogeneity in the included effect sizes [Q (35) = 358.78, p < 0.01, τ2=0.04, I2 =94.07%] for the correlation between study variables. To explain overall effect size heterogeneity moderator and subgroup analyses were run. Moderator analysis showed that the moderating effect of national culture was found as non-significant [QM (6) = 11.1430, p = 0.0841]. On the other hand, it was found that presence of covid 19 significantly moderated the link between WE and JS [QM (1) = 19.4289, p < 0.0001]. Because the total number of studies is 36 which is above K > 9 we conducted subgroup analysis (Harrer et al., 2021). As seen in Table 3 and Figure 7, studies are categorized into two subgroups under the data presence of COVID-19 variable namely No (before COVID-19) (k = 34) and Yes (during COVID-19) (k = 2). When the overall effect size (r = 0.57, 95% CI [0.50, 0.64], p < 0.001) was compared with the subgroups effect sizes namely No (before COVID-19) (r = 0.60, 95% CI [0.54, 0.65], p < 0.001) and Yes (during COVID-19) (r = - 0.01, 95% CI [−0.36, 0.35], p>0.05), the difference between the subgroups effect size was statistically significant (p < 0.001). Such that, while the correlation is small and negative (p > 0.05) during COVID-19, it is higher and positive before the COVID-19. Presence of COVID-19 explained 37.08% of effect size heterogeneity.


TABLE 3 Moderating effect of COVID-19 and subgroup analyses.

[image: Table 3]


[image: Figure 7]
FIGURE 7
 Meta-regression performed with COVID-19 process as moderator.




Power analysis

Because most of the meta-analyses were conducted on a small number of individual studies calculating and reporting the power statistic of the meta-analysis is important in terms of minimizing Type 1 error (Borenstein et al., 2021; Cuijpers et al., 2021; Griffin, 2021; Harrer et al., 2021). Despite the number of included studies being k= 36 in this study, to check the robustness of the statistical power we performed power analysis by using the “metapower” package (Griffin, 2020). Accordingly, given the pooled effect size of 36 individual correlation is r = 0.57, the average sample size is 447, and a large level of heterogeneity (I2 = 94.07%), the estimated statistical power was calculated as 1 out of 1 is robust. Additionally, the power of moderator analysis was calculated based on the effect sizes of two groups namely before COVID-19 (k = 34, r = 0.60) and during COVID-19 (k = 2; r = −0.01). Power of the moderator analysis is 0.99 out of 1. Lastly, power of the subgroup analysis showed that the minimum effect size difference required for sufficient power is 0.393. Accordingly, power for subgroup difference test (two-tailed) indicated that the power of subgroup analysis is 100% (Figure 8). Taken together, the results indicated that the statistical power of the meta-analysis is robust.


[image: Figure 8]
FIGURE 8
 The statistical power of the subgroup analysis.





Discussion

The relationship between WE and JS has been the focus of many studies. There has been consistent academic and policy interest in this relationship. Theoretically, the relationship between WE and JS is often considered settled to be positive. Yet, most studies that find such a positive relationship examine relatively stable and supportive work environments. There is a need for exploration of this relationship in different turbulent, dynamic, and adversarial contexts. The COVID-19 pandemic provides such a toxic context specifically for healthcare workers. In the volatile context of the COVID-19 pandemic, we question whether the positive relationship between WE and JS still holds a positive relationship. Our findings based on a meta-analytical study reveals counterintuitive findings that the relationship between WE and JS turns negative for healthcare workers in the context of the COVID-19 pandemic. We interpret this finding to suggest that the specific macro context shapes workplaces' beliefs, feelings, and behaviors. In a dramatic context, such as COVID-19 pandemic, where WE is not encouraged but enforced for healthcare workers, JS is adversely affected. Ardebili et al. (2021) stated that in the ongoing COVID-19 pandemic, excessive work demands for healthcare professionals brought along the lack of job resources, causing employees to lose control over their work.

During the pandemic, healthcare workers who worked on the front line, regardless of their temporal engagement, were the ones most at risk (Zhang et al., 2021). In this process, the balance between their work and life was disrupted, and their psychological health and well-being were adversely affected (Giorgi et al., 2020). This view is also consistent with the Job Demands-Resources (JD-R) model (Demerouti et al., 2001; Bakker et al., 2008; Schaufeli and Taris, 2014; Schaufeli, 2017). According to the JD-R model, insufficient job resources (supervisor support, autonomy, coaching, harmony, coaching, team cohesion, and colleague support) cause burnout, a decrease in positive psychological resources, and consequently a decrease in performance (Bakker et al., 2008). Therefore, it is not surprising in terms of theoretical expectations that a challenging process such as the COVID-19 pandemic turns the relationship between two positive variables, such as WE and JS, into neutral or negative. While this theoretical finding accounts for the relationship between the research variables, the study also has significant policy implications.

Most policy interventions focus on improving and strengthening WE. However, as in our study, policy interventions in a context where WE is regulated with coercive measures, JS declines. As highlighted in previous studies, insufficient job resources “precludes actual goal accomplishment, which causes failure and frustration” (Bakker et al., 2003; Bakker et al., 2008: p. 3). Similarly, past research also addressed that to protect their positive resources; employees are more likely to exhibit withdrawal behaviors and lower levels of commitment when the level of job resources supported by the organizations is low (Demerouti et al., 2001; Bakker et al., 2003; Yildiz et al., 2017). Thus, policy interventions should seek to alleviate the negative consequences of the COVID-19 pandemic through institutional innovation (Palalar Alkan et al., 2022) and organizational support (Cicek et al., 2021; Greenhalgh et al., 2022). Such innovation could come in the form of improving conditions for WE even when draconian measures are taken at the national level to curb worker agency and power to take leave, breaks, and even preventative measures to protect themselves, their families, and the public (Greenhalgh et al., 2022).

Moreover, providing organizational trust to employees at all stages of the work together with organizational support can increase the positive psychological capital of employees and alleviate the negative effects on JS (Yildiz, 2019). In emergencies such as pandemics, employees to maintain the balance between their families and their jobs. During the pandemic, this balance has been disturbed by the possibility of the contagious disease being transmitted to other family members. It is very important to support employees who are struggling with excessive workload at a time of this risk (Pappa et al., 2020; Lulli et al., 2021). Future interventions should aim to reduce the risk of infection of frontline personnel and increase their self-confidence (Zhang et al., 2021). The conditional role of stress experienced by healthcare professionals during the pandemic should also be considered (Gómez-Salgado et al., 2021). The psychological distress felt while working in pandemic and excessive workload conditions may adversely affect the mental health of the employee and as a result may cause low WE and JS (Chen et al., 2020; Pappa et al., 2020; Zhang et al., 2021).

Protective measures should be offered to meet personal demands and needs, such as flexible hours, dynamic workload management, employee allowances, motivational speeches from dedication leaders, effective leadership, a strong collaborative atmosphere, fast and easy transport to home, and alternative accommodation for employees who do not want to go home to prevent contagion after the shift (Chen et al., 2020; Kisely et al., 2020; Pappa et al., 2020; Walton et al., 2020; Gómez-Salgado et al., 2021). These measures create a more humane working environment, increase the psychological well-being of employees, and increase JS by enabling employees to engage in work even under difficult conditions. Taking these measures can improve self-dedication and over time, the employee's intention to leave the job can be eroded. Conversely, without dedication, an employee is less likely to stay on the job for a long time. On the other hand, although previous studies have reported that national culture dimensions moderate the relationship between the research variables (Hu et al., 2014; Mazzetti et al., 2021), no significant moderating effect of national culture was found in this study. On the other hand, although previous studies have reported that national culture dimensions moderate the link between the study variables (Hu et al., 2014; Mazzetti et al., 2021), no significant moderating effect of national culture was found in this study.



Conclusion

There are systematic reviews on JS and WE i.e., Harter et al. (2002), Halbesleben (2010), and Lu et al. (2019), this study shows that the COVID-19 pandemic has reversed the relationship between WE and JS. We explain that this could be due to several factors such as the intensification of work, and coercive work practices, specifically for healthcare workers during the COVID-19 pandemic (Yildiz et al., 2015, 2017). The findings could also signal a decline in satisfaction when WE is enforced by law and policy during the pandemic. The policy implication of our findings is that traditional people management interventions to strengthen WE to foster satisfaction may not work in the context of a pandemic. The positive effect of the trust provided by the organization on this relationship should also be considered (Bulińska-Stangrecka and Bagieńska, 2021). Policymakers need to co-design interventions with workers to balance the engagement needs of the sector and combat the negative consequences of coercive engagement on JS through co-design and innovation.


Limitations and future research

Along with its strengths, this study has some limitations that can be addressed by future researchers. The pandemic process has reversed the positive relationship between WE and JS. Although we used national culture and presence of COVID-19 to determine the heterogeneity of the research results, the management of the pandemic varied by country, and these samples were also collected from workplaces operating under these conditions (Lulli et al., 2021). Therefore, this may be the reason why this positive relationship has turned into negative or neutral during COVID-19. Most of the studies were conducted on nurses; further research could be conducted on more heterogeneous samples that could strengthen the generalization of the study results. Although some of the studies had samples from a single health institution, the majority were obtained from more than one institution. This supports the generalizability of the studies, but it would be beneficial to conduct more studies in more than one health institution in the future. The fact that the selected studies are predominantly cross-sectional raises concerns about the strength of the results and therefore makes it difficult to draw causal inferences. Lack of standardization of measurement tools in the included studies and the differences in the sample selection method are other factors that may affect the research results. In addition, one of the inclusion criteria in this study was that publications should be in English. This criterion means that we did not synthesize the results of articles in other languages, and this may result in language bias (Scott et al., 2022). However, considering that the data of the included studies are from the Asian, Middle Eastern, European, and American health systems, it can be said that this situation does not create a language bias. To increase the power and holistic structure of this study, all studies in English were tried to be reached by using databases. Further research could synthesize larger datasets by include the results of studies in different languages.

The scope of this study is limited to healthcare workers and their WE and JS relationship. Future research could explore the innovative policies that could mitigate the negative consequences of the pandemic on WE and JS. Researchers in different regulatory environments could also examine whether organizational support in healthcare setting moderates the link between WE and JS. Because of the analytic nature of this study, qualitative studies were not synthesized. To reach a deeper understanding of the topic, further research could examine the topic with systematic reviews or content analysis. Because searched databases were limited to the specific ones mentioned in the study's earlier sections, further research could also search other databases such as national thesis databases and online university libraries. This study investigated the moderator roles of presence of COVID-19 and national culture on the effect size heterogeneity. In explaining effect size heterogeneity, moderators play an essential role in the meta-analyses; therefore, to explore the source of heterogeneity, further research could test other moderators' effects such as age, gender, tenure, salary, and profession, and type of publication. Finally, despite the statistical power of this study being high, we investigated 36 studies conducted on healthcare workers due to the limited amount of research. It is recommended that future researchers conduct new research at periodic times, especially after the pandemic and when more research piles are formed.




Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Author contributions

BY, TY, HY, and MO contributed to conception and design of the study. BY and TY organized the database and wrote the first draft of the manuscript. BY performed the statistical analysis. HY, MO, and BY wrote sections of the manuscript. All authors contributed to manuscript revision, read, and approved the submitted version.



Acknowledgments

This study emerged within the 2219-International Postdoctoral Research Fellowship Program for Turkish Citizens of TUBITAK (The Scientific and Technological Research Council of Turkey). We would like to thank TUBITAK for providing this support.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Al-Sheyab, O. (2018). The Relationship between Retention, Employee Engagement, Job Satisfaction, and Intrinsic Motivation among Nurses [Doctor of philosophy, Southern Illinois University Carbondale].

 Ardebili, M. E., Naserbakht, M., Bernstein, C., Alazmani-Noodeh, F., Hakimi, H., Ranjbar, H., et al. (2021). Healthcare providers experience of working during the COVID-19 pandemic: a qualitative study. Am. J. Infect. Control, 49, 547–554. doi: 10.1016/j.ajic.2020.10.001

 Artha, I. N. A. G. J., and Piartrini, P. S. (2021). Mediation role of organizational commitment on the effect of job satisfaction and work engagement on organizational citizenship behavior nurse. Budapest Int. Res. Critics Inst. (BIRCI-J.): Human. Soc. Sci. 4, 14272–14288. doi: 10.33258/birci.v4i1.1759

 Babapour, A. R., Gahassab-Mozaffari, N., and Fathnezhad-Kazemi, A. (2022). Nurses' job stress and its impact on quality of life and caring behaviors: a cross-sectional study. BMC Nurs. 21, 1–10. doi: 10.1186/s12912-022-00852-y

 Bakker, A., Demerouti, E., and Schaufeli, W. (2003). Dual processes at work in a call centre: an application of the job demands–resources model. Eur. J. Work Organ. Psychol. 12, 393–417. doi: 10.1080/13594320344000165

 Bakker, A. B., and Demerouti, E. (2007). The job demands-resources model: State of the art. J. Manage. Psychol. 22, 309–328. doi: 10.1108/02683940710733115

 Bakker, A. B., Demerouti, E., and Sanz-Vergel, A. I. (2014). Burnout and work engagement: The JD–R approach. Ann. Rev. Organ. Psychol. Organ. Behav. 1, 389–411. doi: 10.1146/annurev-orgpsych-031413-091235

 Bakker, A. B., Hakanen, J. J., Demerouti, E., and Xanthopoulou, D. (2007). Job resources boost work engagement, particularly when job demands are high. J. Educ. Psychol. 99, 274–284. doi: 10.1037/0022-0663.99.2.274

 Bakker, A. B., and Sanz-Vergel, A. I. (2013). Weekly work engagement and flourishing: The role of hindrance and challenge job demands. J. Voc. Behav. 83, 397–409. doi: 10.1016/j.jvb.2013.06.008

 Bakker, A. B., Van Emmerik, H., and Van Riet, P. (2008). How job demands, resources, and burnout predict objective performance: a constructive replication. Anxiety Stress Coping 21, 309–324. doi: 10.1080/10615800801958637

 Balduzzi, S., Rücker, G., and Schwarzer, G. (2019). How to perform a meta-analysis with R: A practical tutorial. Evid. Based Mental Health 22, 153–160. doi: 10.1136/ebmental-2019-300117

 Baumgardner, C. Z. (2014). Critical demographic and workplace factors that influence work engagement in nursing practice in Pennsylvania [Doctor of philosophy, The Pennsylvania State University].

 Begg, C. B., and Mazumdar, M. (1994). Operating characteristics of a rank correlation test for publication bias. Biometrics, 50, 1088–1101. doi: 10.2307/2533446

 Borenstein, M., Hedges, L. V., Higgins, J. P., and Rothstein, H. R. (2010). A basic introduction to fixed-effect and random-effects models for meta-analysis. Res. Syn. Methods 1, 97–111. doi: 10.1002/jrsm.12

 Borenstein, M., Hedges, L. V., Higgins, J. P., and Rothstein, H. R. (2021). Introduction to Meta-Analysis. Hoboken, NJ: John Wiley and Sons.

 Bulińska-Stangrecka, H., and Bagieńska, A. (2021). The role of employee relations in shaping job satisfaction as an element promoting positive mental health at work in the era of COVID-19. Int. J. Environ. Res. Public Health 18, 1903. doi: 10.3390/ijerph18041903

 Chen, Q., Liang, M., Li, Y., Guo, J., Fei, D., Wang, L., et al. (2020). Mental health care for medical staff in China during the COVID-19 outbreak. Lancet Psychiatry 7, e15–e16. doi: 10.1016/S2215-0366(20)30078-X

 Christian, M. S., Garza, A. S., and Slaughter, J. E. (2011). Work engagement: A quantitative review and test of its relations with task and contextual performance. Personnel Psychol. 64, 89–136. doi: 10.1111/j.1744-6570.2010.01203.x

 Christian, M. S., and Slaughter, J. E. (2007). “Work engagement: a meta-analytic review and directions for research in an emerging area,” in Academy of Management Proceedings (vol. No. 1, 1–6.). Briarcliff Manor, NY: Academy of Management.

 Cicek, B., Turkmenoglu, M. A., and Ozbilgin, M. (2021). Examining the mediating role of organisational support on the relationship between organisational cynicism and turnover intention in technology firms in Istanbul. Front. Psychol. 12, 606215. doi: 10.3389/fpsyg.2021.606215

 Cicolini, G., Comparcini, D., and Simonetti, V. (2014). Workplace empowerment and nurses' job satisfaction: a systematic literature review. J. Nurs. Manage. 22, 855–871. doi: 10.1111/jonm.12028

 Cochran, W. G. (1954). The combination of estimates from different experiments. Biometrics, 10, 101–129. doi: 10.2307/3001666

 Cohen, S. (1960). Purification of a nerve-growth promoting protein from the mouse salivary gland and its neuro-cytotoxic antiserum. Proc. Natl. Acad. Sci. U. S. A. 46, 302–311. doi: 10.1073/pnas.46.3.302

 Cooke, E. (2017). Team Work Engagement as a Mediator between Relational Coordination and Team Outcomes [Doctoral dissertation, Northcentral University].

 Côté, K., Lauzier, M., and Stinglhamber, F. (2021). The relationship between presenteeism and job satisfaction: A mediated moderation model using work engagement and perceived organizational support. Eur. Manage. J. 39, 270–278. doi: 10.1016/j.emj.2020.09.001

 Cuijpers, P., Griffin, J. W., and Furukawa, T. A. (2021). The lack of statistical power of subgroup analyses in meta-analyses: a cautionary note. Epidemiol. Psychiatric Sci. 30, e78. 1–3. doi: 10.1017/S2045796021000664

 Dahlke, J. A., and Wiernik, B. M. (2019). psychmeta: An R package for psychometric meta-analysis. Appl. Psychol. Measure. 43, 415–416. doi: 10.1177/0146621618795933

 De Simone, S., Planta, A., and Cicotto, G. (2018). The role of job satisfaction, work engagement, self efficacy and agentic capacities on nurses' turnover intention and patient satisfaction. Appl. Nurs. Res. 39, 130–140. doi: 10.1016/j.apnr.2017.11.004

 Deeks, J. J., Higgins, J. P. T., and Altman, D. G. (2019). “Chapter 10: analysing data and undertaking meta-analyses,” in: Cochrane Handbook for Systematic Reviews of Interventions. 2nd Edition, eds J. P. T. Higgins, J. Thomas, J. Chandler, M. Cumpston, T. Li, M. J. Page, V. A. Welch. Chichester (UK): John Wiley and Sons, 241–284.

 Demerouti, E., Bakker, A. B., Nachreiner, F., and Schaufeli, W. B. (2001). The job demands-resources model of burnout. J. Appl. Psychol. 86, 499–512. doi: 10.1037/0021-9010.86.3.499

 Ding, B., Liu, W., Tsai, S. B., Gu, D., Bian, F., Shao, X., et al. (2019). Effect of patient participation on nurse and patient outcomes in inpatient healthcare. Int. J. Environ. Res. Public Health 16, 1344. doi: 10.3390/ijerph16081344

 Duarte, I., Teixeira, A., Castro, L., Marina, S., Ribeiro, C., Jácome, C., et al. (2020). Burnout among Portuguese healthcare workers during the COVID-19 pandemic. BMC Public Health, 20, 1–10. doi: 10.1186/s12889-020-09980-z

 Edwards-Dandridge, Y. (2019). Work Engagement, Job Satisfaction, and Nurse Turnover Intention [Doctor of philosophy, Walden University].

 Egger, M., Smith, G. D., Schneider, M., and Minder, C. (1997). Bias in metaanalysis detected by a simple, graphical test. Br. Med. J. 315, 629–634. doi: 10.1136/bmj.315.7109.629

 Ehrlich, H., McKenney, M., and Elkbuli, A. (2020). Protecting our healthcare workers during the COVID-19 pandemic. Am. J. Emerg. Med. 38, 1527–1528. doi: 10.1016/j.ajem.2020.04.024

 Eldor, L. (2016). Work engagement: Toward a general theoretical enriching model. Human Resour. Dev. Rev. 15, 317–339. doi: 10.1177/1534484316655666

 Faragher, E. B., Cass, M., and Cooper, C. L. (2005). The relationship between job satisfaction and health: a meta-analysis. Occup. Environ. Med. 62, 105–112. doi: 10.1136/oem.2002.006734

 Fisher, Z., Tipton, E., and Zhipeng, H. (2017). Robumeta: Robust Variance Meta-Regression. R package version 2, 0.

 Franza, F., Basta, R., Pellegrino, F., Solomita, B., and Fasano, V. (2020). The role of fatigue of compassion, burnout and hopelessness in healthcare: Experience in the time of COVID-19 outbreak. Psychiatria Danubina, 32, 10–14.

 Ge, J., He, J., Liu, Y., Zhang, J., Pan, J., Zhang, X., et al. (2021). Effects of effort-reward imbalance, job satisfaction, and work engagement on self-rated health among healthcare workers. BMC Public Health 21, 1–10. doi: 10.1186/s12889-021-10233-w

 Giallonardo, L. M., Wong, C. A., and Iwasiw, C. L. (2010). Authentic leadership of preceptors: predictor of new graduate nurses' work engagement and job satisfaction. J. Nurs. Manage. 18, 993–1003. doi: 10.1111/j.1365-2834.2010.01126.x

 Gimenez-Espert, M., Prado-Gasco, V., and Soto-Rubio, A. (2020). Psychosocial risks, work engagement, and job satisfaction of nurses during COVID-19 pandemic. Front. Public Health 8, 1–10. doi: 10.3389/fpubh.2020.566896

 Giorgi, G., Lecca, L. I., Alessio, F., Finstad, G. L., Bondanini, G., Lulli, L. G., et al. (2020). COVID-19-related mental health effects in the workplace: a narrative review. Int. J. Environ. Res. Public Health, 17, 7857. doi: 10.3390/ijerph17217857

 Gómez-Salgado, J., Domínguez-Salas, S., Romero-Martín, M., Romero, A., Coronado-Vázquez, V., and Ruiz-Frutos, C. (2021). Work engagement and psychological distress of health professionals during the COVID-19 pandemic. J. Nurs. Manage. 29, 1016–1025. doi: 10.1111/jonm.13239

 Gong, Y., Wu, Y., Huang, P., Yan, X., and Luo, Z. (2020). Psychological empowerment and work engagement as mediating roles between trait emotional intelligence and job satisfaction. Front. Psychol. 11, 1–7. doi: 10.3389/fpsyg.2020.00232

 Greenhalgh, T., Ozbilgin, M., and Tomlinson, D. (2022). How COVID-19 spreads: narratives, counter narratives, and social dramas. BMJ, 378, e069940. doi: 10.1136/bmj-2022-069940

 Griffin, J. W. (2020). |Metapower: an R package for computing meta-analytic statistical power. R package version 0.2.1.

 Griffin, J. W. (2021). Calculating statistical power for meta-analysis using metapower. Quant. Methods Psychol. 17, 24–39. doi: 10.20982/tqmp.17.1.p024

 Hacimusalar, Y., Kahve, A. C., Yasar, A. B., and Aydin, M. S. (2020). Anxiety and hopelessness levels in COVID-19 pandemic: a comparative study of healthcare professionals and other community sample in Turkey. J. Psychiatric Res. 129, 181–188. doi: 10.1016/j.jpsychires.2020.07.024

 Hakanen, J. J., and Roodt, G. (2010). “Using the job demands-resources model to predict engagement: Analysing a conceptual model,” in Work engagement: A Handbook of Essential Theory and Research, eds. A. B. Bakker and M. P. Leiter (pp. 85–101). Hove, East Sussex: Psychology Press.

 Halbesleben, J. R. B. (2010). “A meta-analysis of work engagement: relationships with burnout, demands, resources, and consequences,” in, Work engagement: A handbook of essential theory and research, eds A. B. Bakker and M. P. Leiter (pp. 102–117). Hove, East Sussex: Psychology Press.

 Harrer, M., Cuijpers, P., Furukawa, T., and Ebert, D. D. (2019). Dmetar: Companion R Package for the Guide ‘Doing Meta-Analysis in R'. R package version 0.0.9000.

 Harrer, M., Cuijpers, P., Furukawa, T. A., and Ebert, D. D. (2021). Doing Meta-Analysis with R: A Hands-On Guide. London, United Kingdom: Chapman and Hall/CRC.

 Harter, J. K., Schmidt, F. L., and Hayes, T. L. (2002). Business-unit-level relationship between employee satisfaction, employee engagement, and business outcomes: a meta-analysis. J. Appl. Psychol. 87, 268–279. doi: 10.1037/0021-9010.87.2.268

 Hedges, L. V., and Vavea, J. L. (1998). Fixed- and random-effects model in meta-analysis. Psychol. Methods 3, 315–332. doi: 10.1037/1082-989X.3.4.486

 Higgins, J. P., and Thompson, S. G. (2002). Quantifying heterogeneity in a meta-analysis. Stat. Med. 21, 1539–1558. doi: 10.1002/sim.1186

 Hofstede, G. (1983). National cultures revisited. Cross Cult. Res. 18, 285–305. doi: 10.1177/106939718301800403

 Hofstede, G. (2022). Cultural Dimensions, Country Comparison. Hofstede Insights. Available online at: https://www.hofstede-insights.com/country-comparison/israel/

 Hu, Q., Schaufeli, W., Taris, T., Hessen, D., Hakanen, J. J., Salanova, M., et al. (2014). East is east and west is west and never the twain shall meet: work engagement and Mazzetti et al. 31 workaholism across eastern and western cultures. J. Behav. Soc. Sci. 1, 6–24.

 Hunter, J. E., and Schmidt, F. L. (1990). Methods for Meta-Analysis. Newcastle upon Tyne, United Kingdom: Sage.

 Hussein, F. M. (2013). Relationship between Structural Empowerment, Work Engagement, and Job Satisfaction among Nursing Staff at Zagazig University Hospitals. Zagazig Nurs. J. 9, 15–30.

 Jenaro, C., Flores, N., Orgaz, M. B., and Cruz, M. (2011). Vigour and dedication in nursing professionals: towards a better understanding of work engagement. J. Adv. Nurs. 67, 865–875. doi: 10.1111/j.1365-2648.2010.05526.x

 Jinmei, D., Sirakamon, S., and Akkadechanunt, T. (2020). Job satisfaction, leader empowering behaviors and work engagement among nurses in tertiary hospitals. Nurs. J. 47, 414–427.

 Kang, J., Noh, W., and Lee, Y. (2020). Sleep quality among shift-work nurses: A systematic review and meta-analysis. Appl. Nurs. Res. 52, 151227. doi: 10.1016/j.apnr.2019.151227

 Khadhuri, J. A. (2018). An examination of the predictors of work engagement of the health care workforce in Oman and the UAE [Doctor of philosophy, The Pennsylvania State University].

 Kisely, S., Warren, N., McMahon, L., Dalais, C., Henry, I., Siskind, D., et al. (2020). Occurrence, prevention, and management of the psychological effects of emerging virus outbreaks on healthcare workers: Rapid review and meta-analysis. BMJ 369, m1642. doi: 10.1136/bmj.m1642

 Leiter, M. P., and Bakker, A. B. (2010). “Work engagement: introduction. Work engagement: a handbook of essential theory and research,” in Work engagement: A Handbook of Essential Theory and Research, eds A. B. Bakker (Ed.) and M. P. Leiter (pp. 1–9). Hove, East Sussex: Psychology Press.

 Lida, M., Watanabe, K., Imamura, K., Sakuraya, A., Asaoka, H., Sato, N., et al. (2021). Development and validation of the Japanese version of the team job crafting scale for nurses. Res. Nurs. Health, 44, 329–343. doi: 10.1002/nur.22110

 Lin, W. Q., Yuan, L. X., Kuang, S. Y., Zhang, X. X., Lu, C. J., Lin, T. T., et al. (2020). Work engagement as a mediator between organizational commitment and job satisfaction among community health-care workers in China: a cross-sectional study. Psychol. Health Med. 25, 666–674. doi: 10.1080/13548506.2019.1634821

 Lu, H., Zhao, Y., and While, A. (2019). Job satisfaction among hospital nurses: A literature review. Int. J. Nurs. Stud. 94, 21–31. doi: 10.1016/j.ijnurstu.2019.01.011

 Lulli, L. G., Giorgi, G., Pandolfi, C., Foti, G., Finstad, G. L., Arcangeli, G., et al. (2021). Identifying psychosocial risks and protective measures for workers' mental wellbeing at the time of COVID-19: a narrative review. Sustainability 13, 13869. doi: 10.3390/su132413869

 Mache, S., Vitzthum, K., Klapp, B. F., and Danzer, G. (2014). Surgeons' work engagement: Influencing factors and relations to job and life satisfaction. Surg. 12, 181–190. doi: 10.1016/j.surge.2013.11.015

 Mazzetti, G., Robledo, E., Vignoli, M., Topa, G., Guglielmi, D., Schaufeli, W. B., et al. (2021). Work Engagement: A meta-Analysis Using the Job Demands-Resources Model. Psychol. Rep. 0, 1–38. doi: 10.1177/00332941211051988

 Moretti, A., Menna, F., Aulicino, M., Paoletta, M., Liguori, S., Iolascon, G., et al. (2020). Characterization of home working population during COVID-19 emergency: a cross-sectional analysis. Int. J. Environ. Res. Public Health 17, 6284. doi: 10.3390/ijerph17176284

 Mother, D., Liberati, A., Tetzlaff, J., and Altman, D. G. (2010). Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. Int. J. Surg. 8, 336–341. doi: 10.1016/j.ijsu.2010.02.007

 Moura, D., Orgambidez, A. R., and Gonçalves, G. (2014). Role stress and work engagement as antecedents of job satisfaction. Stress Anxiety Appl. Soc. Environ. Threats Psychol. Well-Being, Occup. Challenges Dev. Psychol. 169, 291–300. doi: 10.5964/ejop.v10i2.714

 Mukaihata, T., Greiner, C., and Fujimoto, H. (2022). Testing the relationship between patient-related stressor, psychological distress, work engagement, job satisfaction and recovery attitude among psychiatric nurses in Japan. J. Adv. Nurs. 78, 1348–1365. doi: 10.1111/jan.15061

 Ng, L. P., Choong, Y. O., Kuar, L. S., Tan, C. E., and Teoh, S. Y. (2021). Job satisfaction and organizational citizenship behaviour amongst health professionals: the mediating role of work engagement. Int. J. Healthcare Manage. 14, 797–804. doi: 10.1080/20479700.2019.1698850

 Nguyen, D. T., Teo, S. T., Pick, D., and Jemai, M. (2018). Cynicism about change, work engagement, and job satisfaction of public sector nurses. Austr. J. Public Adminis. 77, 172–186. doi: 10.1111/1467-8500.12270

 Noblet, A. J., Allisey, A. F., Nielsen, I. L., Cotton, S., LaMontagne, A. D., and Page, K. M. (2017). The work-based predictors of job engagement and job satisfaction experienced by community health professionals. Health Care Manage. Rev. 42, 237–246. doi: 10.1097/HMR.0000000000000104

 Orgambídez, A., Borrego, Y., and Vázquez-Aguado, O. (2020). Linking self- efficacy to quality of working life: The role of work engagement. West. J. Nurs. Res. 42, 821–828. doi: 10.1177/0193945919897637

 Orgambídez-Ramos, A., and de Almeida, H. (2017). Work engagement, social support, and job satisfaction in Portuguese nursing staff: a winning combination. Appl. Nurs. Res. 36, 37–41. doi: 10.1016/j.apnr.2017.05.012

 Özmen, S., Özkan, O., Özer, Ö., and Yanardag, M. Z. (2021). Investigation of COVID-19 fear, well-being and life satisfaction in Turkish society. Soc. Work Public Health 36, 164–177. doi: 10.1080/19371918.2021.1877589

 Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., et al. (2021). The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. Int. J. Surg. 88, 1–9. doi: 10.1016/j.ijsu.2021.105906

 Palalar Alkan, D., Ozbilgin, M., and Kamasak, R. (2022). Social innovation in managing diversity: COVID-19 as a catalyst for change. Equal. Div. Inclus. Int. J. 41, 709–725. doi: 10.1108/EDI-07-2021-0171

 Pappa, S., Ntella, V., Giannakas, T., Giannakoulis, V. G., Papoutsi, E., Katsaounou, P., et al. (2020). Prevalence of depression, anxiety, and insomnia among healthcare workers during the COVID-19 pandemic: a systematic review and meta-analysis. Brain Behav. Immunity 88, 901–907. doi: 10.1016/j.bbi.2020.05.026

 Pohl, S., and Galletta, M. (2017). The role of supervisor emotional support on individual job satisfaction: a multilevel analysis. Appl. Nurs. Res. 33, 61–66. doi: 10.1016/j.apnr.2016.10.004

 R Core Team (2020). R: A Language and Environment for Statistical Computing. R foundation for statistical computing.

 Revelle, W. (2022). Psych: Procedures for Psychological, Psychometric, and Personality Research. Northwestern University, Evanston, Illinois. R package version 2, 2.5.

 Richert, M. (2021). Caregiver Burnout, Compassion Satisfaction, and Personality: The Moderating Role of Work Engagement and Job Satisfaction [Doctor of philosophy, Xavier University].

 Riley, R. D., Higgins, J. P., and Deeks, J. J. (2011). Interpretation of random effects meta-analyses. Br. Med. J. 342, 964-967. doi: 10.1136/bmj.d549

 Rosenthal, R. (1979). The file drawer problem and tolerance for null results. Psychol. Bull. 86, 638–641. doi: 10.1037/0033-2909.86.3.638

 Salari, N., Khazaie, H., Hosseinian-Far, A., Ghasemi, H., Mohammadi, M., Shohaimi, S., et al. (2020). The prevalence of sleep disturbances among physicians and nurses facing the COVID-19 patients: a systematic review and meta-analysis. Global. Health 16, 1–14. doi: 10.1186/s12992-020-00620-0

 Sarfaraz, M., Sarfaraz, S., Maqsood, A., Ahmed, N., Vohra, F., Abduljabbar, T., et al. (2022). Assessing the impact of workaholism and work engagement on medical university employee stress and satisfaction levels. PeerJ 10, 1–12. doi: 10.7717/peerj.12565

 Schaufeli, W. B. (2017). Applying the job demands-resources model: A ‘how to' guide to measuring and tackling work engagement and burnout. Organ. Dyn. 46, 120–132. doi: 10.1016/j.orgdyn.2017.04.008

 Schaufeli, W. B., and Bakker, A. B. (2004). Job demands, job resources, and their relationship with burnout and engagement: A multi-sample study. J. Organ. Behav. Int. J. Indus. Occup. Organ. Psychol. Behav. 25, 293–315. doi: 10.1002/job.248

 Schaufeli, W. B., and Taris, T. (2014). “A critical review of the job demands-resources model: implications for improving work and health,” in Bridging Occupational, |Organizational, and Public Health (pp. 43–68), eds G. Bauer and O. Hammig. New York, NY; Springer.

 Schiavenato, M., and Chu, F. (2021). PICO: What it is and what it is not. Nurs. Educ. Pract. 56, 103194. doi: 10.1016/j.nepr.2021.103194

 Scott, G., Hogden, A., Taylor, R., and Mauldon, E. (2022). Exploring the impact of employee engagement and patient safety. Int. J. Qual. Health Care 34, mzac059. doi: 10.1093/intqhc/mzac059

 Sedgwick, P. (2013). Meta-analyses: How to read a funnel plot. BMJ. 346, 1–2. doi: 10.1136/bmj.f1342

 Simpson, M. R. (2007). The relationship between registered nurses' turnover cognitions, job satisfaction, job search behavior, selected nurse characteristics and work engagement [Doctor of philosophy, The University of Wisconsin-Milwaukee].

 Sonnentag, S., Mojza, E. J., Demerouti, E., and Bakker, A. (2012). Reciprocal relations between recovery and work engagement: the moderating role of job stressors. J. Appl. Psychol. 97, 842–853. doi: 10.1037/a0028292

 Spector, P. E. (1997). Job satisfaction: Application, Assessment, Causes, and Consequences. Newcastle upon Tyne, United Kingdom: SAGE Publications, Inc.

 Stansfeld, S., and Candy, B. (2006). Psychosocial work environment and mental health—a meta-analytic review. Scand. J. Work Environ. Health 443–462. doi: 10.5271/sjweh.1050

 Sterne, J. A., Sutton, A. J., Ioannidis, J. P., Terrin, N., Jones, D. R., Lau, J., et al. (2011). Recommendations for examining and interpreting funnel plot asymmetry in meta-analyses of randomised controlled trials. BMJ. 343, 1–8. doi: 10.1136/bmj.d4002

 Sterne, J. A. C., and Egger, M. (2006). “Regression methods to detect publication and other bias in meta-analysis,” in Publication Bias in Meta-Analysis: Prevention, Assessment and Adjustments (pp. 99-110). Hoboken, NJ: John Wiley and Sons, Inc.

 Stover, O. (2020). Job Satisfaction, Engagement, and Motivation for Nursing Leadership Among Millennial Registered Nurses [Doctor of philosophy, Walden University].

 Tummers, L. G., and Bakker, A. B. (2021). Leadership and job demands-resources theory: a systematic review. Front. Psychol. 12, 1–13. doi: 10.3389/fpsyg.2021.722080

 Varghese, J. (2017). Impact of Telecommuter Status, Manager Leadership Style, Structural Empowerment and Job Satisfaction on Managed Care Nurses' Level of Engagement [Doctoral Dissertation, State University of New York at Buffalo].

 Viechtbauer, W. (2005). Bias and efficiency of meta-analytic variance estimators in the random-effects model. J. Educ. Behav. Stat. 30, 261–293. doi: 10.3102/10769986030003261

 Viechtbauer, W. (2010). Conducting meta-analyses in R with the metafor package. J. Stat. Softw. 36, 1–48. doi: 10.18637/jss.v036.i03

 Viechtbauer, W., and Cheung, M. W. L. (2010). Outlier and influence diagnostics for meta-analysis. Res. Synthesis Methods 1, 112–125. doi: 10.1002/jrsm.11

 Walker, A., and Campbell, K. (2013). Work readiness of graduate nurses and the impact on job satisfaction, work engagement and intention to remain. Nurse Educ. Today 33, 1490–1495. doi: 10.1016/j.nedt.2013.05.008

 Walton, M., Murray, E., and Christian, M. D. (2020). Mental health care for medical staff and affiliated healthcare workers during the COVID-19 pandemic. Euro. Heart J. Acute Cardiovasc. Care 9, 241–247. doi: 10.1177/2048872620922795

 World Health Organization (2022) WHO and Partners Call for Action to Better Protect Health and Care Workers from COVID-19 (accessed on May 25 2022)..

 Yan, X., Su, J., Wen, Z., and Luo, Z. (2019). The role of work engagement on the relationship between personality and job satisfaction in Chinese nurses. Curr. Psychol. 38, 873–878. doi: 10.1007/s12144-017-9667-8

 Yan, X., Yang, K., Su, J., Luo, Z., and Wen, Z. (2018). Mediating role of emotional intelligence on the associations between core selfevaluations and job satisfaction, work engagement as indices of work-related well-being. Curr. Psychol. 37, 552–558. doi: 10.1007/s12144-016-9531-2

 Yáñez, J. A., Jahanshahi, A. A., Alvarez-Risco, A., Li, J., and Zhang, S. X. (2020). Anxiety, distress, and turnover intention of healthcare workers in Peru by their distance to the epicenter during the COVID-19 crisis. Am. J. Trop. Med. Hyg. 103, 1614–1620. doi: 10.4269/ajtmh.20-0800

 Yildiz, B., and Elibol, E. (2021). Turnover intention linking compulsory citizenship behaviours to social loafing in nurses: a mediation analysis. J. Nurs. Manage. 29, 653–663. doi: 10.1111/jonm.13200

 Yildiz, B., Yildiz, H., and Ayaz Arda, O. (2021). Relationship between work–family conflict and turnover intention in nurses: a meta-analytic review. J. Adv. Nurs. 77, 3317–3330. doi: 10.1111/jan.14846

 Yildiz, B., and Yildiz, T. (2022). A systematic review and meta-analytical synthesis of the relationship between work engagement and job satisfaction in nurses. Perspect. Psychiatric Care, 1-17. doi: 10.1111/ppc.13068

 Yildiz, H. (2019). The Interactive Effect of Positive Psychological Capital and Organizational Trust on Organizational Citizenship Behavior. Newcastle upon Tyne, United Kingdom: Sage Open, 9, 2158244019862661. doi: 10.1177/2158244019862661

 Yildiz, H., Yildiz, B., Zehir, C., Altindag, E., Mologlu, V., Kitapci, H., et al. (2017). Impact on presenteeism of the conscientiousness trait: A health sector case study. Soc. Behav. Pers. Int. J. 45, 399–411. doi: 10.2224/sbp.5969

 Yildiz, H., Yildiz, B., Zehir, C., and Aykaç, M. (2015). The antecedents of presenteeism and sickness absenteeism: a research in Turkish health sector. Procedia Soc. Behav. Sci. 207, 398–403. doi: 10.1016/j.sbspro.2015.10.109

 Yumuşak, S., Özafşarlioǧlu, S., and Yildiz, H. (2013). The examination of relation between job satisfaction and organizational commitment: a practice in Uşak textile industry. Ege Strategy. Res. J. 4, 56–79. doi: 10.18354/esam.81724

 Zhang, M., Zhang, P., Liu, Y., Wang, H., Hu, K., Du, M., et al. (2021). Influence of perceived stress and workload on work engagement in front-line nurses during COVID-19 pandemic. J. Clin. Nurs. 30, 1584–1595. doi: 10.1111/jocn.15707

 Zhang, S. X., Chen, J., Afshar Jahanshahi, A., Alvarez-Risco, A., Dai, H., Li, J., et al. (2022). Succumbing to the COVID-19 pandemic—healthcare workers not satisfied and intend to leave their jobs. Int. J. Mental Health Addict. 20, 956–965. doi: 10.1007/s11469-020-00418-6

 Zhang, W., Meng, H., Yang, S., and Liu, D. (2018). The influence of professional identity, job satisfaction, and work engagement on turnover intention among township health inspectors in China. Int. J. Environ. Res. Public Health, 15, 1–13. doi: 10.3390/ijerph15050988

 Zhang, X., Bian, L., Bai, X., Kong, D., Liu, L., Chen, Q., et al. (2020). The influence of job satisfaction, resilience and work engagement on turnover intention among village doctors in China: a cross-sectional study. BMC Health Serv. Res. 20, 1–11. doi: 10.1186/s12913-020-05154-0



OPS/images/fpsyg-13-962830-g005.gif
g
%

S Ehn
Z0n 9%C1 - (comaon) (e

!

ou (oo 53 3

LN

b 0@ (e0s) s 3
bt s 0 si s s
i o o psn e
b b oa oo in am
56 < vswi s oam
s G onmen i om
bt ERR A I
b 3 0@ (som e am
™ L oospsig o o
= R R R
@ 470 fooe oo 2
b oG foxos s e
B 06 fomos o e

00 fomio) 1o 2o
o7 (oosy 1o 2o
s (0rs0sg 1 28%
ou (o0sg 17y e
oo (ami 7% e
o [0 2% 26

e,

SRIRBBE

[EERTEEEN

oa fomosq 1o e
Ogaroses s s s 2017 25 o on jomosy 1 2mn
" o o iz 2m
s ~ 0w joasy 1 2m
m o omosy i 2m
" T 0w joson e 2m
® <L o lowmoss 1on am
® 08 (080 10 2
5 1 0w jomesy e 2
0 SE o omfosiom om 2en

|
Ly

(o0 ass  2sn
00 (000% ag  26n

Fsafesieofiefisfefooetosvnrisnesy

w b o fomoig e zen
% £ oom omow oe oe

| o (oo am

s ok tasee -

s peon {

S0 @ —| | owpmem oe 2o
w7 E—1 O famon am zm
2 amfawem R
Lo T oo
b gessosn wos -
o 05 (eman o wos

Hapey
Ter o et s ey < HD<OM 05 0 03
Te e g (o £ 50181 <000
Tosor sipoup ernces (random e8ecky 7 = 1067, =1 (9 <001)






OPS/images/fpsyg-13-962830-g006.gif
SN,

p—






OPS/images/fpsyg-13-962830-g003.gif
VA

cnna520)

e wees
o 53
S——
oo 043
w05
s (53

Semony 03)
) g SRS

e

Begm i)





OPS/images/fpsyg-13-962830-g004.gif





OPS/images/fpsyg-13-962830-t001.jpg
Researchers and

publication year
Artha and Piartrini (2021)
Coté etal. 2021)
Geetal. (2021)

Richert (2021)

Mukaihata et al. (2022)
Ngetal. (2021)

Sarfaraz et al. (2022)

Gimenez-Espert et al. (2020)
Gong et al. (2020)

inmei et al. (2020)

Lida etal. (2021)

Lin etal. (2020)
Orgambidez et al. (2020)
Stover (2020)

Zhang et al. (2020)

Ding et al. (2019)
Edwards-Dandridge (2019)
Yan etal. (2019)

Khadhuri (2018)
Al-Sheyab (2018)

De Simone et al. (2018)

Yan etal. (2018)

Zhang et al. (2018)

Cooke (2017)

Nguyen et al. (2018)
Noblet et al. (2017)
Orgambidez-Ramos and de
Almeida (2017)

Pohland Galletta (2017)
Varghese (2017)
Baumgardner (2014)
Mache et al. (2014)
Hussein (2013)

Walker and Campbell (2013)
Jenaro etal. (2011)
Giallonardo et al. (2010)
Simpson (2007)

Sample size

323
299

Type of facility

Hospitals.
Medical clinic
Health services
Hospital
Hospital
Hospital
Medical university
Hospital
Hospital
Hospital
Hospital
Health services
Hospital
Hospital

Rural clinics
Hospital
Hospital
Hospital
Hospital
Hospital
Hospital
Hospital
Hospital
Hospital
Hospital
Australian community health services

Hospital

Hospital
Hospital
Hospital
Surgery medicine
Hospital
Hospital
Hospital
Acute care setting

Hospital

Occupation/position

Nurses
Healtheare workers
Healtheare workers
Nurses

Nurses

Healtheare workers
Healtheare workers
Nurses.

Nurses

Nurses

Nurse

Healtheare workers
Nurses

Nurses

Village doctors
Nurses

Nurses

Nurses

Nurses

Nurses

Nurses

Nurses

Healthare inspectors
Nurses

Nurses

Healtheare workers

Nurses

Nurses
Nurses
Nurses
Surgery clinicians
Nurses
Nurses
Nurses
Nurses

Nurses

Country  Quality score

Indonesia
Belgium
China
Usa
Japan
Malaysia
Pakistan
Spain
China
China
Japan
China
Spain
usa
China
China
UsA
China
UAE
USA
Italy
China
China
UsA
Australia
Australia

Portugal

Belgium
Usa
UsA
Germany
Egypt
Australia
Spain
Canada
UsA

10
14
11
10
13
12
12
11
10
12

11
12
11
12
11
1
10
13
12

10
10
10
12
11

10
12
12
12
10

10
10
12





OPS/images/fpsyg-13-962830-g007.gif





OPS/images/fpsyg-13-962830-g008.gif





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Counterintuitive consequences of COVID-19 on healthcare workers: A meta-analysis of the relationship between work engagement and job satisfaction



		Introduction



		Job demands-resources theory and conceptual relationships







		Methods



		Design and search methods



		Inclusion and exclusion criteria



		Coding process and quality appraisal



		Study characteristics







		Results



		Data and publication bias



		Meta-analytic results



		Moderator analyses



		Power analysis







		Discussion



		Conclusion



		Limitations and future research







		Data availability statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Psychology

Counterintuitive consequences
of COVID-19 on healthcare
workers: A meta-analysis of the
relationship between work
engagement and job satisfaction





OPS/images/fpsyg-13-962830-g001.gif
Rt s
i uasnd
[ ——
[t
s

e

[rT—— [R—

3 b

s Susfuiin-0
AR et lne 1)
ety

pste)






OPS/images/fpsyg-13-962830-g002.gif





OPS/images/fpsyg-13-962830-t003.jpg
Moderator kK r B 95%CI Pgubgroup

Presence of COVID-19 —-060 [-087to—-034]  0.0011
No 34 060 [0.54 to 0.65]
Yes 2 001 [~036100.35]

k, number of included effect size estimates; r, Pearson correlation coefficient; 8, meta
regression coefficient from a model in which a categorical moderator with two levels was
entered as a predictor; 95% CI corresponds to the f coeffic

for moderators or the r
values for individual moderator levels; p corresponds to the § coefficient for moderators

or the subgroup analysis for individual moderator levels






OPS/images/fpsyg-13-962830-t002.jpg
Relationship k N z  95%CI 80%CV Q  I*(%) Eggerst-test Failsafe-N Power

~

Work Engagementand Job Satisfaction 36 16087 057* 16612 [0.50,064] [0.36,0.46] 357776 94.07 -157 53613 1

K, number of independent samples, N, total sample size, , correlation effect size, 95% CI, lower and upper bounds of the 95% confidence interval for 7; 80% CV, lower and upper bounds
of the 80% credibilit %Q, ion; 12, proportion of true variance relative to total variance; p < 0.001.










OPS/images/crossmark.jpg
(®) Check for updates





OPS/images/logo.jpg
& frontiers | Frontiers in Psychology





